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PURPOSE: To provide structure and a method for 
preventing metal diffusion between a noble metal layer 
and an adjacent non-noble metal layer, and new 
structure and a method for realizing super barrier 
structure, in particular, between copper and an adjacent 
noble metal layer. 

CONSTITUTION: A non-noble metal layer 16, a titanium 
layer 17, a molybdenum layer 18, and a noble metal 
layer 20 or a metal layer 20 whose noble metal property 
is relatively low are deposited in order as metals for 
mutual connection. This structure concerns also with an 
improved multilayered metal pad or metal structure to be 
connected with pins or connectors or a part of wiring of a 
substrate. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The multilayer interconnect metal structure which is the structure on a substrate and is 
characterized by what was constituted by at least one glue line, at least one non-noble-metals layer, 
titanium layer, molybdenum layer, at least one noble metals, or the structure that forms the layer of the 
low metal of noble-metals nature one by one relatively, and changes in the multilayer interconnect metal 
structure for electronic parts. 

[Claim 2] It is the multilayer interconnect metal structure according to claim 1 which said non-noble- 
metals layer has on a base metal, and is characterized by said base metals being either aluminum, 
chromium, cobalt, copper, a hafnium, molybdenum, nickel, a niobium, a tantalum, titanium, a 
zirconium, noble metals or those mixture. 

[Claim 3] Said non-noble-metals layer is the multilayer interconnect metal structure according to claim 1 
characterized by being either aluminum, cobalt, copper, nickel or those mixture. 
[Claim 4] It is the multilayer interconnect metal structure according to claim 1 characterized by said 
noble metals or the layers of a metal with low noble-metals nature being either gold, platinum, 
palladium, a rhodium, silver, tin or those mixture relatively. 

[Claim 5] Said substrate is the multilayer interconnect metal structure according to claim 1 characterized 
by being a semiconductor chip. 

[Claim 6] Said substrate is the multilayer interconnect metal structure according to claim 1 characterized 
by being either a ceramic substrate, a silicon substrate, a glass ceramic substrate, an alumina substrate, a 
nitriding aluminum substrate, a nitriding silicon substrate or a mullite substrate. 
[Claim 7] It is the multilayer interconnect metal structure according to claim 1 characterized by said 
noble metals or a part of layer [ at least ] of the low metal of noble-metals nature touching the solder 
ingredient relatively. 

[Claim 8] The multilayer interconnect metal structure according to claim 7 characterized by fixing the 
pin to said solder ingredient. 

[Claim 9] The multilayer interconnect metal structure according to claim 7 characterized by fixing the 
solder ball to said solder ingredient. 

[Claim 10] The multilayer interconnect metal structure according to claim 1 to which some wiring [ at 
least ] is characterized by said noble metals or being relatively fixed to some low metals [ at least ] of 
noble-metals nature. 

[Claim 11] The multilayer interconnect metal structure according to claim 1 characterized by a part of 
connector [ at least ] touching said a part of structure [ at least ]. 

[Claim 12] Thickness of said glue line is desirably made into within the limits of about 0.02 - 0.03 
microns of abbreviation within the limits of about 0.02 - 0.10 microns of abbreviation. The thickness of 
said non-noble-metals layer Within the limits of about 1.00 - 8.00 microns of abbreviation, It considers 
as within the limits of about 2.0 - 6.0 microns of abbreviation desirably. The thickness of said titanium 
layer Within the limits of about 0.20 - 2.00 microns of abbreviation, It considers as within the limits of 
about 0.50 - 1.50 microns of abbreviation desirably. The thickness of said molybdenum layer Within the 
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limits of about 0.20 - 2.00 microns of abbreviation, It considers as within the limits of about 0.50 - 1.50 
microns of abbreviation desirably. The thickness of the layer 20 of the low metal of noble-metals nature 
on said noble metals or a relative target Within the limits of about 0.5 - 5.00 microns of abbreviation, It 
is the multilayer interconnect metal structure according to claim 1 characterized by considering as within 
the limits of about 1.00 - 5.00 microns of abbreviation desirably. 

[Claim 13] Said substrate is the multilayer interconnect metal structure according to claim 1 
characterized by having at least one Bahia. 

[Claim 14] Said a part of non-noble-metals layer [ at least ] is the multilayer interconnect metal structure 
according to claim 13 characterized by being in contact with said at least one at least part and electric 
target of Bahia through at least one glue line. 

[Claim 15] Said glue line is the multilayer interconnect metal structure according to claim 1 
characterized by being either chromium, a tantalum, titanium, a tungsten, a hafnium, molybdenum, 
vanadium, zirconiums or those mixture. 

[Claim 16] In the approach of forming the multilayer interconnect metal structure for electronic parts (a) 
The step which makes at least one conductor glue line deposit directly on said electronic parts, (b) The 
step which makes at least one non-noble-metals layer deposit directly on said at least one conductor glue 
line, (c) The step which makes a titanium layer deposit on said non-noble-metals layer, and the step 
which makes (d) molybdenum layer deposit directly on said titanium layer, (e) The formation approach 
of the multilayer interconnect metal structure characterized by including relatively at least one noble 
metals or the step which makes the low metal of noble-metals nature deposit directly on said titanium 
layer. 

[Claim 17] Said non-noble-metals layer is the formation approach of the multilayer interconnect metal 
structure according to claim 16 characterized by being either aluminum, cobalt, copper, nickel or those 
mixture. 

[Claim 18] It is the formation approach of the multilayer interconnect metal structure according to claim 
16 characterized by said noble metals or the layers of a metal with low noble-metals nature being either 
gold, platinum, palladium, a rhodium, silver, tin or those mixture relatively. 
[Claim 19] Said substrate is the formation approach of the multilayer interconnect metal structure 
according to claim 16 characterized by being a semiconductor chip. 

[Claim 20] Said substrate is the formation approach of the multilayer interconnect metal structure 
according to claim 16 characterized by being either a ceramic substrate, a silicon substrate, a glass 
ceramic substrate, an alumina substrate, a nitriding aluminum substrate, a nitriding silicon substrate or a 
mullite substrate. <BR> [Claim 21] It is the formation approach of the multilayer interconnect metal 
structure according to claim 16 characterized by said noble metals or a part of layer [ at least ] of the low 
metal of noble-metals nature touching the solder ingredient relatively. 

[Claim 22] Said a part of structure [ at least ] is the formation approach of the multilayer interconnect 
metal structure according to claim 16 characterized by being electrically in contact with some contacts 
[ at least ]. 

[Claim 23] Said contact is the formation approach of the multilayer interconnect metal structure 
according to claim 22 characterized by being either a base metal pad, a pin, a solder ball or a connector. 
[Claim 24] The processing which forms said structure is the formation approach of the multilayer 
interconnect metal structure according to claim 16 characterized by being either vapor growth, etching, 
vacuum evaporationo or sputtering. 

[Claim 25] Thickness of said glue line is desirably made into within the limits of about 0.02 - 0.03 
microns of abbreviation within the limits of about 0.02 - 0.10 microns of abbreviation. The thickness of 
said non-noble-metals layer Within the limits of about 1.00 - 8.00 microns of abbreviation, It considers 
as within the limits of about 2.0 - 6.0 microns of abbreviation desirably. The thickness of said titanium 
layer Within the limits of about 0.20 - 2.00 microns of abbreviation, It considers as within the limits of 
about 0.50 - 1.50 microns of abbreviation desirably. The thickness of said molybdenum layer Within the 
limits of about 0.20 - 2.00 microns of abbreviation, It considers as within the limits of about 0.50 - 1.50 
microns of abbreviation desirably. The thickness of the layer 20 of the low metal of noble-metals nature 
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on said noble metals or a relative target Within the limits of about 0.5 - 5.00 microns of abbreviation, It 
is the formation approach of the multilayer interconnect metal structure according to claim 16 
characterized by considering as within the limits of about 1.00 - 5.00 microns of abbreviation desirably. 
[Claim 26] Said substrate is the formation approach of the multilayer interconnect metal structure 
according to claim 16 characterized by having at least one Bahia. 

[Claim 27] Said a part of non-noble-metals layer [ at least ] is the formation approach of the multilayer 
interconnect metal structure according to claim 26 characterized by being in contact with said at least 
one at least part and electric target of Bahia through at least one glue line. 

[Claim 28] Said glue line is the formation approach of the multilayer interconnect metal structure 
according to claim 16 characterized by being either chromium, a tantalum, titanium, a tungsten, 
molybdenum, vanadium, a zirconium, hafniums or those mixture. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the new structure and the new approach for realizing 
super barrier structure between the noble-metals layers which adjoin copper and it especially about the 
structure and the approach for preventing the metal diffusion between the nonmetal layers which adjoin 
a noble-metals layer and it. This is attained on a non-noble-metals layer a titanium layer, a molybdenum 
layer and noble metals, or by carrying out the sequential deposition of the layer of the low metal of 
noble-metals nature as a metal (metallurgy) for interconnect relatively. This invention is concerned also 
with the improved multilevel-metal pad or metal structure for connecting with the pin to a substrate, a 
connector, or some wiring [ at least ] again. 
[0002] 

[Description of the Prior Art] a pad is arranged in one field of semi-conductor components, such as a 
chip, and the solder ball (a following and C-4 solder ball pad - or it is only called C-4s) for connecting a 
chip and substrates, such as a ceramic substrate, to each pad is prepared in it. And a solder ball is heated 
to the temperature more than the melting point, and bonding is carried out to the pad on the connection 
side of a substrate. Making connection between a solder pad field and other parts on a substrate or in a 
substrate with the so-called fan-out wiring, they extend the bottom of an insulating layer along the 
connection side of a substrate. It is necessary to produce the pad for engineering modification (EC) 
wiring which should be connected to a fan-out metal in the position on the front face of a substrate. By 
the way, engineering modification wiring is usually connected to a pad by either the wire bonding by the 
supersonic vibration technique or the heat compressing method, or solder bonding. And in the case of 
solder bonding, the requirements required of a metal become a different thing from the case of wire 
bonding. 

[0003] The bimetal layer is used for the various objects. For example, the U.S. Pat. No. 2,847,331 
description is indicating the hydrogen isotope target disk equipped with the backing of the molybdenum 
which coated the tooth back with titanium, or a tungsten. 

[0004] Similarly, the U.S. Pat. No. 3,060,557 description is indicating the approach of making a medium 
metal intervene between a base metal and a coat metal. Such inclusion functions as diffusion barrier 
which prevents that the continuous weak intermetallic compound is formed between a base metal and a 
coat metal. 

[0005] The U.S. Pat No. 3,633,076 description is indicating the approach of using a metal contact strip 
to a semi-conductor. This contact strip consists of three continuous layers piled up one by one, and each 
class is the layer of a different metal, respectively. The lowest layer, i.e., an inside layer, shall have high 
compatibility to oxygen, on the other hand, the middle class chooses it from molybdenum, a tungsten, 
vanadium, or chromium desirably, and the outside layer is used as noble metals. 

[0006] The U.S. Pat. No. 4,463,059 description has considered the requirements over the metal in solder 
bonding and wire bonding in relation to the top-face metal of a ceramic substrate. The structure of some 
metals is proposed. To solder bonding, the structure which consists of fan-out wiring of chromium and 
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gold, the barrier layer of the cobalt prepared on the above-mentioned gold next or chromium, and the 
maximum upper layer of the nickel following it or copper is proposed. In wire wiring, the maximum 
upper layer of the above-mentioned nickel or copper has removed. With other structures, Bhattacharya 
and others has proposed the golden activity, when performing solder bonding. 

[0007] The U.S. Pat. No. 27,934 description has considered the need for a ball limit metal (BLMrball 
limiting metallurgy). That is, it is the pad of a chip pars basilaris ossis occipitalis, and the pad which 
restricts the flow of a solder ball at the time of heating is considered. This ball limit metal is chromium, 
copper, and the thing with which the golden layer was located in a line in this sequence. 
[0008] Similarly, it is Research. Disclosure26726; it is indicated by No. 267 (July, 1986) about 
preliminary processing and plating on the rear face of a silicon wafer for die bonding. That is, sequential 
coating was carried out in the layer of the layer of chromium or titanium, nickel, or copper, and the 
golden maximum upper layer, and the rear face of a semiconductor chip is further coated with tin. 
[0009] A U.S. Pat. No. 4,772,523 description is formed on a glass substrate, and is indicated about the 
compound plating structure which consists of the layer of Cr/Au/nickel/Au/solder. This is a thing for a 
silicon capacitive pressure sensor. To chromium, since mutual fusibility is small, bonding of the internal 
gold layer is not carried out strongly. However, it is thought in the case of anode bonding processing 
that an internal gold layer is diffused inside the boundary of the particle of the deposit of nickel and 
chromium. The above-mentioned anode bonding is performed in advance of solder bonding, and the 
above-mentioned compound deposit is put to the temperature of anode bonding under a certain potential, 
and gold is diffused in nickel and chromium. 

[0010] The U.S. Pat. No. 4,985,310 description is indicating the cobalt layer as diffusion barrier between 
noble metals (Au, Pt, Pd, Sn) and the low metal (Cu, Ti, Cr) of noble-metals nature. This is for using for 
the solder-bonding pad and wire bonding pad of electronic parts. 

[001 1] Today's maximum top-face metal of a ceramic substrate changes from gold or molybdenum, 
nickel, and the golden multilevel-metal structure to chromium or titanium and copper, and a pan. The 
ball limit metal which is fond now and is used consists of chromium, copper, and gold. Both the 
maximum top-face metal (following and TSM:top surface metallurgy) and a ball limit metal (following, 
BLM) pass through the process of many solder reflow in the processing which connects a chip to a 
ceramic substrate. The gold in TSM and BLM dissolves quickly into solder, consequently the copper 
under it (or nickel) usually reacts with lead and the solder which is the complex of tin. Solder and copper 
(or nickel) are chosen because they form good solder connection. 

[0012] However, the intermetallic compound of copper/tin is formed of the reaction of copper and 
solder. Usually, although this intermetallic compound does not become a problem, in order to connect a 
chip to a ceramic substrate, when a solder reflow is performed repeatedly, it brings a result which it will 
become by the time it makes a lower plated metal exfoliate, and the conductivity of BLM is reduced, 
and causes the loss of the reaction barrier between solder and the chip coat metal under it. Furthermore, 
the nonconformity in early stages of solder connection may be produced by exfoliation of this 
intermetallic compound. 

[0013] Cobalt works good as reaction barrier to solder. However, in the process of a components 
assembly, and the service environment of an electronic instrument, the copper outward diffusion to the 
maximum top face of noble metals is not restricted in a general oxidation gas ambient atmosphere. By 
this outward diffusion, it becomes impossible to connect wiring to a noble-metals front face, and the 
contact resistance of pad-on pad contact structure increases. 
[0014] 

[Problem(s) to be Solved by the Invention] The object of this invention is to improve connection 
between the electronic parts which do not have resistance to the problem accompanying the intermetallic 
compound and it which were formed superfluously. 

[0015] The object of this invention has the reactivity to solder and a blaze alloy in improving connection 
between the electronic parts which consist of the low metal structure again. 

[0016] The object of this invention is to improve connection between electronic parts after performing 
multiple times and a solder reflow further. 
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[0017] Furthermore, the object of this invention is to offer the interconnect metal which has the 
following features. 

(a) Stress is small and does not produce the crack of a substrate. 

(b) Corrosive is fully low and does not produce nonconformity nonpermissible [ with the corrosion in an 
operating environment ]. 

(c) Fully adhere to a substrate and the force in which it is added by down stream processing and the busy 
condition does not separate. 

(d) a blaze and solder — receiving — wettability — having — them reacting — solid-state melting — 
and/or, form powerful metal bonding by formation of an intermetallic compound. 

[0018] 

[Means for Solving the Problem] This invention is the structure on a substrate and indicates the 
multilayer interconnect metal structure for the electronic parts which constituted the layer of the low 
metal of noble-metals nature one by one relatively by at least one glue line, at least one non-noble- 
metals layer, titanium layer, molybdenum layer, at least one noble metals, or the structure that forms and 
changes. 

[0019] In the approach this invention forms the multilayer interconnect metal structure for electronic 
parts again (a) The step which makes at least one conductor glue line deposit directly on said electronic 
parts, (b) The step which makes at least one non-noble-metals layer deposit directly on said at least one 
conductor glue line, (c) The step which makes a titanium layer deposit on said non-noble-metals layer, 
and the step which makes (d) molybdenum layer deposit directly on said titanium layer, (e) It is 
characterized by including relatively at least one noble metals or the step which makes the low metal of 
noble-metals nature deposit directly on said titanium layer. 
[0020] 

[Example] Next, the example of this invention is explained in detail with reference to a drawing. The 
desirable example of this invention is shown in drawing 1 - drawing 5 . By a diagram, this invention 
gave the related sign to the part by which it is characterized. These description parts are not what was 
not necessarily shown on the fixed scale in drawing. 

[0021] In a film connector and an edge connector (based on press contact), oxidation of contact is very a 
problem. It is because electric resistance increases and an electric failure may be caused by oxidation. In 
order to oppose this oxidation, the surface contact film is formed with noble metals, such as gold. 
However, the base metal under it, i.e., copper, nickel, cobalt, etc. are spread on a noble-metals front face 
in the busy condition of the component or a module in the heat cycle and pin blazing of a polymer, such 
as a hardening cycle. Therefore, it is necessary to prevent that the above elements which are not 
desirable are spread on noble-metals front faces, such as gold, by the diffusion barrier of this invention. 
[0022] It found out that it could prevent that an atom is spread from a non-noble-metals layer or bimetal 
barrier layer itself to a noble-metals layer noble metals or by preparing a Mo/Ti bimetal barrier layer 
between the low metal of noble-metals nature, and non-noble metals relatively. 

[0023] When Mo (molybdenum) or Ti (titanium) is used independently, there is such no effectiveness. 
That is, to non-noble metals, although molybdenum is not the good barrier, it is not diffused in noble 
metals. Moreover, to non-noble metals, although titanium is the good barrier, it is diffused in noble 
metals in itself. However, by combining these, these selves were not spread in noble metals, and other 
metals of an opposite hand discovered that it became impossible noble metals or to be relatively spread 
in the low metal of noble-metals nature. 

[0024] This always attains a molybdenum layer noble metals or by making the low metal of noble- 
metals nature contact relatively, and always contacting a titanium layer in a non-noble-metals layer. 
Such structure is effective when performing annealing by noble metals, such as Ag, Au, Pd, and Pt, or 
the activity especially relevant to [ it is / as opposed to / relatively / non-noble metals, such as a low 
metal of noble-metals nature and aluminum, and copper / dramatically effective, and ] an electronic 
instrument. 

[0025] The objects with this main bimetal diffusion barrier layer are that a lower non-noble-metals layer 
prevents a noble-metals layer or being relatively spread in the low metal layer of noble-metals nature, 
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consequently are a noble-metals layer or preventing oxidation of the low metal layer of noble-metals 
nature relatively, and preventing buildup of the contact resistance of a noble-metals layer. 
[0026] They are dramatically expensive although contact resistance can be dramatically reduced with 
noble metals. Therefore, although it is that it is desirable to use only noble metals, in actual application, 
non-noble metals are used combining noble metals. 

[0027] By preparing the bimetal barrier layer of Ti/Mo of this invention between a non-noble-metals 
layer and a noble-metals layer, stress decreases, corrosion is almost lost, good TCE (coefficient of 
thermal expansion) is obtained, and, moreover, tensile strength does not fall. This invention is applicable 
also to what type of a monolayer substrate or a multilayer substrate. That is, as a substrate, a ceramic 
substrate is sufficient, and a silicon substrate, a glass ceramic substrate, an alumina substrate, an 
alumimium nitride substrate, a nitriding silicon substrate, a mullite substrate, etc. may be any. 
[0028] A pin, a flexible connector, a pad-on pad connector, etc. can connect any surface fittings to this 
new metal. 

[0029] This new metal can be used also to an edge connector, as shown in drawing 5 . 
[0030] When a drawing is referred to in more detail, the multilevel-metal structure for electronic parts 
12, i.e., a pad, is shown in drawing 1 . The reference number is usually set to 30. Electronic parts 12 are 
substrates, such as semiconductor chips, such as a silicon device, or a ceramic substrate. In order to 
make it intelligible, electronic parts 12 are hereafter made to call it a substrate 12. The substrate 12, i.e., 
electronic parts, has at least one Bahia connection 14. One field of a substrate 12 is made with the layer 
of a wiring metal (not shown). Let the wiring metal be aluminum and a copper alloy, aluminum, copper 
and gold, and other suitable conductive metals for explanation (however, it does not limit to these). The 
multilevel-metal structure 30 can be used as a ball limit metal (BLM), a pin blaze pad, C4 pad, a wire 
bonding pad, etc. 

[0031] Drawing 1 shows the fundamental metal membrane structure made to deposit on a substrate 12. 
In addition to this, these layers, i.e., the film, are made to deposit one by one with vapor growth, etching, 
vacuum evaporationo and sputtering, or a suitable technique within a vacuum system (without breaking 
a vacuum). The conductive glue line 15 is made to deposit on a substrate 12 first. Therefore, this layer 
touches a part of at least one Bahia connection [ at least ] 14. In a certain case, a glue line 15 may 
contact two or more Bahia connections 14. Then, the non-noble-metals layer 16 is made to deposit, and 
the direct titanium layer 17 is made to deposit on it further. Next, the molybdenum layer 18 is made to 
deposit on the titanium layer 17, and noble metals or a relative target is made to deposit the layer 20 of 
the low metal of noble-metals nature on it finally. Next, generally these deposits are orthopedically 
operated to the array of a pad. In this phase, such a pad can be used for connection of various 
components, such as wiring, a pin, and a connector. 

[0032] In order to connect wiring in the various layers (not shown) of a substrate 12, and other 
electronic parts linked to a substrate 12, one or the Bahia connection 14 beyond it is in a substrate 12. 
[0033] In order to form the multilevel-metal structures 30, such as a pad, it is most suitable and the form 
and/or thickness of an economical metal are decided by how it uses concretely. 

[0034] In addition, the metal (henceforth noble metals) with low noble-metals nature says relatively the 
thing of noble metals, the metal which cannot oxidize easily in air, or an alloy. True noble metals, such 
as gold, platinum, palladium, and those alloys, and the metal which cannot oxidize easily in the air of tin 
etc. are contained in this definition. The low metal of noble-metals nature is chosen as these noble 
metals or a relative target from the group of gold, palladium, platinum, a rhodium, silver, tin, and those 
mixture. Below, vocabulary called noble metals shall also contain the low metal of noble-metals nature 
relatively only in addition to noble metals. 

[0035] With non-noble metals, it is defined as a metal with the inclination which oxidizes in air. These 
non-noble metals are chosen as aluminum, cobalt, copper, nickel, and other rows from the group of 
those mixture. 

[0036] The above-mentioned conductive glue line is chosen as chromium, molybdenum, a tantalum, 
titanium, a tungsten, a zirconium, vanadium, a hafnium, and other rows from the group of those mixture. 
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[0037] Although noble metals or considering as gold are relatively desirable as for the layer 20 of the 
low metal of noble-metals nature, it is good also as platinum, palladium and a rhodium, or tin. Similarly, 
although considering as copper is desirable as for the non-noble-metals layer 16, it is good for 
aluminum, cobalt and nickel, and other rows also as those mixture. 

[0038] Furthermore, although thickness of a glue line 15 is made into the range of about 0.02 - 0.10 
microns of abbreviation, it considers as the range of about 0.02 - 0.03 microns of abbreviation desirably. 
Moreover, although thickness of the non-noble-metals layer 16 is made into about 1.00 - 8.00 microns of 
abbreviation, it considers as about 2.0 - 6.0 microns of abbreviation desirably. And although thickness of 
the titanium layer 17 is made into about 0.20 - 2.00 microns of abbreviation, it considers as about 0.50 - 
1.50 microns of abbreviation desirably. Moreover, although thickness of the molybdenum layer 18 is 
made into about 0.20 - 2.00 microns of abbreviation, it considers as about 0.50 - 1.50 microns of 
abbreviation desirably. And although thickness of the layer 20 of the low metal of noble-metals nature is 
made into about 0.5 - 5.00 microns of abbreviation at noble metals or a relative target, it considers as 
about 1.00 - 5.00 microns of abbreviation desirably. 

[0039] The non-noble-metals layer 16 is formed in order to obtain electric distribution on a substrate 12. 
The bimetal layer of titanium 17 and molybdenum 18 is prepared as super barrier between the noble- 
metals layer 20 and the non-noble-metals layer 16. Strong corrosion resistance is acquired with the 
combination of these layers, and the chemical compatibility and solubility over other metals are 
acquired. This is requirements which serve as a key in almost all application. The noble-metals layers 
20, such as gold, are for protecting a front face, maintaining the wettability of a blaze/solder, and 
enabling wire bonding by the supersonic wave, pressure-welding bonding or detailed welding, etc., and 
are for making high connection of adhesion in a pad-on pad connector and an edge connector. 
[0040] The formed multilevel-metal pad 30 can be used in order to connect with a pin 24 using solder or 
a blaze 22, as shown in drawing 2 . A part of layer [ at least ] of the low metal of noble-metals nature 
touches noble metals or a relative target with the solder ingredient. Although the structure of drawing 2 
can be formed by various approaches, one concrete approach makes the layer (not shown) of insulating 
materials, such as polyimide, deposit first on a substrate 12 as described by the U.S. Pat. No. 4,880,684 
description. And by photolithography, etching ablation, or laser ablation, the polyimide of the field on 
Bahia 14 is removed and the metal of Bahia 14 is exposed thoroughly. Then, the multilevel-metal 
structure 30, i.e., a pad, is made to deposit as mentioned above. The multilevel metal made to deposit on 
[ of one ] Bahia 14 at least is the same as that of the structure shown in drawing 1 . After making a glue 
line 15 deposit on [ of at least one ] Bahia, the non-noble-metals layers 16, such as copper, are made to 
deposit on a glue line 15. then, the titanium layer 17 and molybdenum 18 are deposited — making — the 
last — noble metals — or — relative — the low metal 20 of noble-metals nature — gold is made to deposit 
directly on the molybdenum layer 1 8 desirably Then, a pin 24 is fixed to solder or a blaze 22 by the 
approach in a U.S. Pat. No. 4,970,570 description etc. learned well. 

[0041] When a solder ball (not shown) is used instead of a pin 24, the multilevel-metal structure 30 and 
a substrate 12 are heated, and solder 22 is made to melt and fluidize as shown in the U.S. Pat. No. 
27,934 description since it fixes to solder 22. 

[0042] Actually, when contacting the multilevel-metal structure 30, i.e., a pad, to solder, the noble- 
metals layer 20 is dissolved into solder by reflow processing. Therefore, the noble-metals layer 20 is 
fugacity. On the other hand, in not soldering by performing only wire bonding to the multilevel-metal 
structure 30, the noble-metals layer 20 remains almost as it is. 

[0043] Although it is having not expected, the noble-metals layer 20 has the advantage of forming the 
film of the intermetallic compound pasted up on solder or a blaze, and the lower molybdenum layer 18. 
When carrying out a reflow and reworking, since this intermetallic compound maintains wettability to 
solder, flux becomes unnecessary. 

[0044] Since the noble-metals layer 20 is absorbed in solder 22 at the time of reflow processing, it is 
considered to be the layer of fugacity. The importance of a noble-metals layer prevents oxidization of a 
lower molybdenum layer at the time of preservation, and is in the point of a molybdenum layer holding 
the wettability to solder and enabling it to react with solder as a result. 
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[0045] Moreover, a multilevel-metal pad can also be used as a wire bonding site to an engineering 
modification pad. In this case, TSM does not contact solder. For example, solder is used for neither of 
the cases although supersonic vibration or heat compression can perform wire bonding. 
[0046] The example in the case of using this pad as a wire bonding site is shown in drawing 3 . A 
supersonic wave, press bonding, detailed welding, etc. attach some wires [ at least ] 26 in a part of pad 
structure [ at least ] 30 ( drawing 1 ) with the bonding technique for which were most suitable. The 
diffusion field 28 is generated by this bonding. 

[0047] It depends for the thickness of the noble-metals layers 20, such as gold, on the bonding technique 
to be used. For example, to perform an ultrasonic bonding, it is necessary to thicken a gold layer. Since a 
wire 26 has the large coefficient of thermal expansion in comparison with a substrate 12, strong shearing 
stress joins a metal and a metal / substrate interface section, and the external boundary section. If it 
repeats, especially, in detailed welding, an adhesive property will be acquired by the non-noble-metals 
layer, and stress will decrease, the bonding force will increase in it by the gold layer, and a reaction will 
be controlled by molybdenum and the titanium layer. 

[0048] Thus, the multilevel-metal structure of this invention is equipped with the required property of 
the good reactivity over low stress, a non-corrosive one, the strong adhesive property over substrates (a 
ceramic, polymer, etc.), a blaze, and solder. 

[0049] The stress to produce will be too large, when it is dramatically weak, this invention is applied to 
the substrate which is easy to break and a direct substrate is made to deposit the multilevel-metal 
structure. In such a case, what is necessary is to make a substrate deposit polymer film, such as 
polyimide, directly for example, and to remove a part, and just to enable it to contact Bahia and the 
metal on it electrically. The polymer film on this substrate functions as a cushion, a great portion of 
stress produced in a film and/, or a blaze is absorbed, and it prevents that it gets across to a substrate. 
[0050] The structure of this invention can be formed on a base metal (not shown). In that case, a base 
metal is prepared between a glue line 15 and the non-noble-metals layer 16, and the ingredient is used as 
either aluminum, chromium, cobalt, copper, a hafnium, molybdenum, nickel, a niobium, a tantalum, 
titanium, a zirconium, noble metals and those mixture. 

[0051] As other applications of this invention, the example of a pad-on pad connector is shown in 
drawing 4 . The hard or flexible connector 45 has the metal pad 47, and contacts this connector to the 
substrate 12 equipped with the structures 30, such as a pad 30. In almost all cases, the metal pad 47 has 
the structure 30 which corresponds [ pad / 30 ]. Metal bonding of the front faces of two pads 47, i.e., a 
pad, and a pad 30 is not performed. The electric contact between a pad 30 and 47 is maintained with 
sufficient pressure, and the flexibility of a connector or each pad attains this pressure. In order to make it 
electric contact resistance not increase to extent nonpermissible [ with oxidation ], it is necessary to use 
as noble metals the pad front face which contacts physically. Although you may be the thing of a pad-on 
pad connector, an edge connector, or others as a connector, the metaled mechanical stability and the 
non-corrosive one which were indicated to these [ all ] here are required. Although the flat flexible cable 
of the structure (for example, Kapton/Cu) which carried out the laminating of a polymer and the metal is 
well used for a connector, since the coefficient of thermal expansion produces shearing stress strong 
against a connection pad highly compared with a ceramic substrate, a mechanical property is important 
for it. 

[0052] As an example of interconnect by the multilevel metal of this invention, an edge connector is 
shown in drawing 5 . The edge pad 55 is formed in the edge of a substrate 12 by the approach learned 
better than before. What is necessary is just to form the edge pad 55 so that it may have the multilevel 
metal of a pad 30. 

[0053] The multilevel metal of a pad 30 is shown in drawing 5 , and the edge pad 55 changes from two 
or more layers made to deposit to it one by one. That is, it consists of at least one glue line 59, at least 
one non-noble-metals layer 56, titanium layer 57, molybdenum layer 58, and at least one noble-metals 
layer 60. Desirably, copper is used for the non-noble-metals layer 56, and gold is used for ****** and 
the noble-metals layer 60. An edge connector 50 has the expansion sections 51 and 53, holds springs 52 
and 54, and receives the edge of a substrate 12. And some pads [ at least ] 55 are connected to at least 
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the part and the electric target of an edge connector 50. 

[0054] The very good result was obtained with the BLM metal of this invention. As a result of BLM 
which is carrying out the current activity performing repetition assessment, it turned out that it has 
strong resistance to the corrosion by chlorine. This invention made the metal of a prehension pad change 
again. That is, when the I/O pad was removed as weak coupling, it became clear that the current 
prehension pad also has the problem in connection with corrosion. 

[0055] The metal with the resistance force tensile strength remains as it is and strong to corrosion was 
obtained by changing an I/O pad and a prehension pad into the system based on molybdenum.* 
[0056] This invention can be used in manufacture of the various semi-conductor products used for a 
personal computer, a minicomputer or a large-sized computer, or other data processors. It is applicable 
to manufacture of the VLSI chip especially used for an industrial electronic instrument and a consumer 
electronic instrument. The product produced by this invention can be used for electronic products, such 
as a transportation system incorporating the processing system for a continuation monitor etc., and a 
control system. 

[0057] As mentioned above, although this invention was explained based on the specific desirable 
example, of course, it is [ like / it is ****** for this contractor and ] possible to adopt other practices or 
to add various amelioration and deformation based on the above-mentioned explanation. And each claim 
of the claim indicated on these descriptions is contained in the range of this invention, and thinks as a 
thing based on the meaning including all of a practice besides the above, amelioration, and deformation. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the multilevel-metal structure of this invention. 
[Drawing 2] It is drawing showing the pin linked to the multilevel-metal structure of drawing 1 . 
[Drawing 3] It is drawing showing wiring linked to the multilevel-metal structure of drawing 1 . 
[Drawing 4] It is drawing which connects the connector equipped with the metal pad to the substrate 
equipped with the multilevel-metal structure of this invention and in which showing other examples of 
this invention. 

[Drawing 5] It is drawing which connects an edge connector to the substrate equipped with the 
multilevel-metal edge connection and in which showing the example of further others of this invention. 
[Description of Notations] 
12 Electronic Parts 
1 4 Bahia Connection 

1 6 Non-Noble-Metals Layer 

17 Titanium Layer 

18 Molybdenum Layer 

20 Low Metal Layer of Noble-Metals Nature 
30 Multilevel-Metal Structure 
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#«ft«Jf 1 6«fflfc-f 3Cfc#SSLu\tf. 

[0 0 3 8] «6tcl, »Sia 1 5OiP*tttt0. 02- 
*?J0. 1 0 = im>iO«iHfc-rs#, M£L<te$50. 
02^0. 0 3^^a><OSESi:-rSo Sfc#JtftK 
Ml G<OWMZ1fo\ . 00— $58. 00^^D>i:t5 
g£L<te*52. 0~«5 6. O^^ay^tSo * 
LTf^Vl 1 7<DJP#fct*50. 2 0-152. 0 0^* 50 
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ui/ftZlfi^ SSL<tt»50. 5 0—151. 50^ 
Dy^t^o ^fc^U^rVJIl 8<OjP&&*50. 20 
-$52. 0 os^oyfc-r***, S£L<te$50. 50 
— 50^^p>i:t§o fit, aftJSfcSW* 

^wtcftftSttofgi>ftM^2 o<omwtmo. 5 

-$55. 0 05*P>i:tS^ H*b<tt»l. 00 
-$55. 00^^o>i:t§ o 
[0 0 3 9] IMftffiJB 1 6 teSffi 1 2±T1SW^ 

8l:OyW^^;l/i^ »ftJB©2 0 fclERftJBB l 6 

ofts tc*hr s fb¥65tt#tt^ £ mc »»« s n 
■e«*o ft&£o«ftMJi 2 oti, Sffi^«ii> 7i/ 

/Vy F • 3****5«£tfX^y • 3***tC:fcl>TSg# 
[0 0 4 0] JgfiJcLfc^BftJg'^ H3 (Hi, M 2 ICtS 

8 8 0. 6 8 4^W»Sfcia5a*nT^*J:5H:. »R 

m ttzrmmz&Zo fit, 7*huv^7-< 

7b->3^:<J;oW7l 4±o®tt<D#U -Y^ F 
£r&fc£U ;W7 1 4 0ft«*^±K«tH*H4'*o ^<£> 

£JB£JBfltft{*. -rato%^K3 0*±3S<DJ:3 
tcLTlft®|^-^So '>4<6lOO/W7 1 4±tcitSi 
S-efc^BftJSti, HlfcSLfc«J6ttfcra«©fc©T? 
feSo '>4<i:t,io©/W7±(c»«ii 5^1ta^ 
*fc«L »*if03»ftJBJHl 6*%Ml 5±K*£« 
£-es Q «v>t**vjbi 7£^U> r X>'l 8^i«SJ^ 

^Jc«fts»sv^4ffl«65^«ftStto<gv>ftS 
2 0, i^L<(iM^U7fyii 8±tctt}$tia^ 

*HWWFffi4 f 9 7 0. 5 7 0§Wfif 

fe*uMiru-fX2 2tc^-rs 0 

[0 0 4 1] ¥ffl2 2teBffi-rafc#£, e>2 4 0f^ 

ff^2 7. 9 3 4^Bliin»K:**tiTV>*J:5K:, ^® 
AHtfBBf»3 0«J:CfS4Ei 2*fin^U ^ffl2 2^Jg 

[0 0 4 2] H^tcti, £HftHtt&{*. tftb"B/<7 
F3 0**BBi:»«*-&-6«^ 'J7o-JHlCj:oT 
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otta*tt-e«So -7?, &m&mffi&&3 otcy^ 

[0 0 4 3] MlTl^o/cLi:T^5^ S&H 

T% 777*XMi:a«o 10 
[0 0 4 4] »£J1JB2 (Hi. y^p— Saa<Di:*¥ffl 

Kiku *lt*©iss, ty^vjia^eateiM-* 

[0 0 4 5] Scfc, JlftB^yKli, x^-7'J> 
FtcStT*?^ • #>-r-< >y ■ it-f F h 
LTffl^Ctt«S, CO«^TSM«*HkB:af 
ttLft^. MAtf • *Vf^ >^ttiHS«ai!i* 20 

[0 0 4 6] CO/WF*7>ft«*>f^>y*^ 

ia«*, $kffl®& 

[0 0 4 7] 2 0®JP£«;S^3#V 

A,BrJS* ft £ tf ^«/«EIStBB»fe £ 
SP£init>*o <0^-T^, Wfc«OT«»®«^tett, * 

43 cfc ^ 9 y m ic J: o r s jjswm w s n * . 

[0 0 4 8] c<D£-3lc, *«WO^@^JS»Siif*tt, 
(BBS** ffMktt. Sffi (-ir^-y^ tfyr-ttif) 

[0049] *aw**»k:iiia<. wna^sfitSL 
w*tf#yw5 Faifo*y i«*a4B 
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[0 0 5 0] **«BO»IJfi(*»4^-XAB (HaWM") 

mm i 5 tim&mm \ e tonics^ 

[0 0 5 1] *»WOfflO|£fflgyi: IT, /Vy F • 
• /^y F • 3**^oeO*H4*c^"To 

F3 0ft4fO«Kfi(t3 0*«itfc«E 
1 2tcg$$2-<2:£ 0 S^/u^Ol*, 4I^yH4 7 
tt. *v F3 0&HOttJ&t-£«8igtt3 0*#LTV» 
« 0 2O0;Vy h\ tftb"6^y H4 7 fc^y H3 00 
Sffi£? L04I#Vf^ >yttff4b4^o /<v F3 
0, 4 7^0«MWSMt4. ?E»aflE*K:<feoTj|i«F 
L> COEE^i^^S^VHifB^O^y FOfEtttt 

>kLTtt;^ F • • F • 3***^, 17? 

yv-43cfctf^JB*a«Ofc«JS («l*tf. Kapto 
n/Cu) <D!7^y F • • 7;Wi< 

[0 0 5 2] *«WO^»*«»C*«fflS*«<0ffUfcL 
T, • 3****H5li:fNto fie**0*<fil6 

5 5*Mt«o xyy«;WK55tt;^F30O* 

[0 0 5 3] 0 5tctt. /<yF3 0O*14I*SLT 

*6«*. -r^:^^, *»<fctlOO»li5 9i:, 

•t y 5 8 'p&<tt>\ -cxon&mm 6 o ^ 

»JggP5 1 t 5 3**U ^*5 2, 5 4^iRSLT. 
/^•y F5 5<D'>&< fcfe— SPti. Xy^O*{r>5 0 
[0 0 5 4] *»B LM^Sfc<fcoT3P«*clfi»a 
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[0 0 5 5] I/0/<-y K**t/fflffl/<'y F*, t'J7 
[0 0 5 6] #fglU3tt, /<— y-*Vl/ ■ 3^tfa— 

43^Tfu«-r*cfc*'-p**. f#ic, xmrcsMttj: 

ffiMlt^tCffl^VL S I ^-y^OSjgfcjSffl 
[0 0 5 7] tt±, *f€WfCOVT, ItSoMSL^II 
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